The role of inelastic final state interactions in CP asymmetries is investigated in single isospin two-body hadronic decays of the B meson. We demonstrate that in a channel where the CP asymmetry vanishes in absence of inelastic final state interactions, a coupling to a second channel where the asymmetry is nonvanishing can result in an asymmetry in the first channel of the same order as in the second.
It is well-known that CP asymmetries occur in two-body hadronic decays of B meson involving two distinct CKM angles and two different strong phases [1] . These strong phases could arise from perturbative penguin loops or from hadronic final state interactions (fsi) involving two different isospin states [2] . A simple example suffices to illustrate this point. Suppose the exclusive decay amplitude has the form A = A 1 e i(δ (1) w +δ (1) s ) + A 2 e i(δ (2) w +δ (2) s )
(1) where δ (1, 2) w are the weak phases arising from CKM angles and δ 
If the hadronic final state involves a single isospin, ∆Γ can still be nonzero. For example, if A 1 were a tree amplitude ( δ 
w , there could be a CP violating asymmetry in a decay involving a single isospin final state.
In this report we have studied interchannel mixing and its effect on single isospin channels for B decays. For illustrative purposes we have chosen two pairs of decay 
The effective Hamiltonian for b → s transition is given by [4, 5, 6 ]
The operators in Eq.(3) are the following; In the next to leading log calculation one works with effective Wilson coefficients
, rather than the coefficients that appear in (3). The derivation of these effective coefficients is well known [4, 5, 6] . We simply quote their values 
and
where 
2 . In the usual factorization approximation, A
2 has no absorptive part and, thus, CP asymmetry vanishes [3] in B − → η c K − channel. Let us now couple the two amplitudes through hadronic fsi using the K-matrix method [7, 8] thereby generating the amplitudes A 1 and A 2 ,
Here A (0) and A are columns with entries A
1 and A
2 etc., K is a real-symmetric K-matrix and k the diagonal momentum matrix,
The corresponding S-matrix for 2 × 2 scattering satisfying the unitarity condition
Eq.(10) can be written explicitly as
The determinant ∆ is defined later. The two-channel S-matrix is commonly parameterized in terms of three real parameters, δ 1 , δ 2 and η, the eigen phases and the elasticity, as follows,
The relation between (δ 1 , δ 2 , η) and (a,b,c) of the K-matrix can be shown to be,
.
The inverse relations are
Using (15) in (13) it is easily shown that Eq.(13) can be written in terms of the three parameters δ 1 , δ 2 and η as
More compactly, for two channels in K-matrix unitarization,
Note that in the elastic limit, η → 1, the amplitudes decouple and Watson's theorem is recovered. Note also that (19) is different from the adhoc prescription often used in the literature [9] where the factor
Clearly, we can either use (a, b, c) or (δ 1 , δ 2 , η) as our fsi parameter set. We have chosen to work with the latter as, in some sense, they have a more intuitive meaning.
We calculated A 
The uncoupled decay amplitudes have a general structure A recurring feature of our calculations with different elasticities was that even for η very close to unity , the CP asymmetry induced in B − → η c K − was of the same order
This can be understood as follows: consider the point δ 1 = δ 2 = 0 in our plots, and η close to its elastic value,
and is quite significant even for η = 0.9. As is seen from Eq.(18), the coupling of the two channels then occurs through a purely imaginary off-diagonal element at the point δ 1 = δ 2 = 0. As the CP asymmetry demands that two distinct CKM angles be involved, it arises from T ree ⊗ P enguin couplings between channels 1 and 2 induced via the off-diagonal element i(2ǫ) 1/2 .
We repeated this calculation for the pair of decays:
show an example of the results for this pair of channels in Fig.2 .
To conclude, we have investigated the effect of inelastic fsi on single isospin two-body modes of B decays. We restricted ourselves to modes where in absence of inelastic fsi the CP asymmetry vanishes and demonstrated that a coupling to a second channel with nonvanishing asymmetry could lead to an asymmetry in the first channel of the same size as in the second. It is possible that this conclusion would be diluted if more than two channels were coupled as there would be a fortuitious cancellation of the absorptive parts.
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